Background: Previous studies have mostly focused on socio-demographic and health-related determinants of health-related behaviors. Although comprehensive health insurance coverage could discourage individual lifestyle improvement due to the ex-ante moral hazard problem, few studies have examined such effects. This study examines the association of a comprehensive set of factors including socio-demographic, health status, health insurance, and perceived change in health insurance coverage with health-related behaviors and their dynamics (ie, changes in behavior 
Implications for policy makers
• Health-related behavior should not be treated as a uniform concept, each behavior should rather be considered separately.
•
The dynamics of health-related behavior are not necessarily associated with the same factors that determine the state of that behavior.
• A comprehensive understanding of the determinants of health-related behavior is crucial to change individuals' behaviors into a healthier lifestyle.
• Ex-ante moral hazard does not seem to undermine healthy behavior.
Implications for public
Although some studies have found that someone who smokes is more likely also to drink excessively and be physically inactive, in this study, we found that different people engage in different unhealthy behaviors. Additionally, those more likely to desist from such behaviors also vary. Therefore, we recommend that researchers and policy-makers should consider each health behavior separately. Some people have argued that people should pay privately for their healthcare because people will only look after their health if they have to pay when something goes wrong with their health. Our study found that in the Netherlands, this is not the case: people who received more coverage from their health insurer looked after their health more.
Background
Lifestyle change is an important goal of public health policy. The role of unhealthy behavior (ie, smoking, excessive alcohol use, physical inactivity) in acquiring non-communicable diseases (ie, diabetes, cancer, cardiovascular disease) has been clearly documented. 1 In addition, evidence points to a high worldwide prevalence of unhealthy behavior. 1, 2 This has brought policy-makers to agree on the urgent need for individual lifestyle change. 3 Thus, it is important to have a better understanding of the factors that determine individuals' choices of unhealthy behaviors and their decisions to change those behaviors. Prior research has documented that an unhealthy lifestyle is related to socio-demographic and health status factors. [4] [5] [6] [7] [8] For instance, it has been shown that age, gender, marital status, and income determine the prevalence of unhealthy behaviors. 4, [9] [10] [11] [12] [13] [14] [15] [16] [17] Some studies also show that self-perceived health is associated with those behaviors. 6, 18 Insurance coverage could also discourage individual lifestyle improvement and prevention activities, which is known as the ex-ante moral hazard problem. 19 According to the health insurance model, ex-ante moral hazard is defined as the possibility that the insurance for curative care discourages primary prevention on the side of the insured. 20 Few studies have actually investigated the role of health insurance in health-related behaviors and their changes. 21 In addition, previous studies have mostly focused on only one type of unhealthy behavior, 9, [22] [23] [24] [25] while it is helpful to find out whether the effect of variables are consistent across different health-related behaviors. This helps to see to what extent health behaviors can be considered as one concept or behavior-specific actions are needed. Thus, our main objective is to build up a comprehensive model, to our knowledge for the first time including health insurance variables, associated with the individual's choice of unhealthy behavior and the decision to change those behaviors. For this analysis, we use Dutch data from the first and the second wave of the Survey on Health, Aging, and Retirement in Europe (SHARE Release 2.5.0) which were collected in 2004 and 2007 (coincidently this was before and after the health insurance reform in the Netherlands). Thus, it enables us to enter health insurance variables in our general analysis of health-related behavior, making the model as comprehensive as possible. Having introduced the health insurance reform in 2006, a universal compulsory health insurance coverage replaced the former public and private health insurance systems. Before the reform, individuals with a gross individual annual income up to a ceiling set by the government were entitled to the compulsory social insurance and those with a higher individual income had to buy the voluntary private health insurance. 26 The fact that the reform took place suggests that the insurance coverage for some individuals might have changed. For example, as the new system is mandatory for everyone, a better insurance coverage is expected for those who had voluntary private insurance. Thus, we are able to analyze how this change is associated with the dynamics of health-related behaviors between 2004 and 2007. At the same time, it is assumed that, in 2004, social health insurance has provided a more generous coverage than private health insurance. 27 Thus, we are also able to analyze how the type of health insurance is associated with the state of health-related behavior in that year. We explore whether the results are consistent with ex-ante moral hazard. Our contribution to the literature is three-fold. First, with previous studies in mind, we define a comprehensive set of factors which includes socio-demographic, health status, health insurance and perceived change in health insurance coverage. Second, the same set of factors is exploited to predict three common types of health-related behaviors, daily smoking, alcohol consumption, and physical inactivity. This gives us the possibility to identify whether and to what extent the effects of explanatory variables are consistent among different behaviors. The third contribution is that, besides behavior per se, we also study positive and negative changes in behavior, which provides more insight into the dynamics and consistency of the effect of each factor. As a result, this study aims to examine the association of the above-mentioned factors with health-related behavior and their dynamics. Specifically the study explores the consistency of the effect of these factors across different types of behavior as well as across the dynamics of each type of behavior.
Methods

Data and Study Sample
The SHARE is a multidisciplinary and cross-national panel database of micro data on health, socio-economic status as well as social and family networks which is based on nationally representative samples of the non-institutionalized population aged 50 years and older in Europe. The SHARE baseline study has been conducted in 11 29 The total sample in the second wave includes 2661 individuals, while the longitudinal sample consists of 1777 participants. The attrition analysis that we carried out shows no selective dropout from the sample in terms of gender or annual household gross income. However, it shows that those who remain in the sample compared to those who drop out are on average relatively younger (age 62.52 versus 63.94, P = 0.0001), have lower education level (international standard classification of education, ISCED) and are more likely to live with a partner. Attrition analysis carried out by the SHARE 30 does not show clear cut results for demographic variables that predict the attrition rate. In total, 1745 out of 1777 individuals in longitudinal sample answered all questions corresponding to three health-related behaviors in both years (2004 and 2007) . This particular set of individuals forms the sample for analysis in this study. Because the fourth wave of SHARE has not provided information about the type of insurance, we could not include this wave in the present analysis. A more detailed description of the Dutch SHARE dataset, its methods, sampling frame, and respondents is provided elsewhere.
Indicators of Unhealthy Behavior SHARE devoted a section of the questionnaire on healthrelated behaviors where respondents were asked about smoking, alcohol consumption, and the level of physical activity. The measures used in the present analysis are as follows: Smoking: Individuals are asked if they have ever smoked daily for a period of at least one year. Those who reply affirmatively are asked whether or not they are current smokers. Respondents who answer "yes" to both questions are classified as current daily smoker. Excessive alcohol use: Participants are asked about the frequency of drinking more than two glasses of beer, wine, or hard liquors (ie, almost every day, 5 or 6 days a week, 3 or 4 days a week, once or twice a month, less than once a month, and not at all in the last 6 months). We use the constructed dummy variable by SHARE comprising information of those who choose the options of almost every day or five/six days a week. This variable is the closest approximation to more than the recommended level of drinking available in SHARE. Physical inactivity: Individuals are asked how often they engage in vigorous activity (ie, sport, heavy housework, or a job that requires physical labor) or moderate activity (ie, activities requiring a low or moderate level of energy such as gardening, cleaning the car, or walking) with the following response options: more than once a week, once a week, one to three times a month, or hardly ever, or never. A dummy variable constructed by SHARE is used which describes physically inactive individuals as those who never or almost never engage in moderate or vigorous physical activity. Behavior change: Health-related behavior of an individual is compared between 2004 and 2007. Consequently, we create six variables of interest to indicate the behavior changes over the time: three dummy variables that indicate a positive change (ie, for those engaged in unhealthy behavior in 2004); and three dummy variables that indicate a negative change (ie, for those who did not engage in unhealthy behavior in 2004). As a result, we are able to run separate models for positive and negative change to distinguish between positive no change (continuing healthy behavior) and negative no change (continuing unhealthy behavior). For instance, in the positive change model, we compare those who stop smoking with current smokers, while in the negative change model we compare those who start smoking with never smokers.
Explanatory Variables
The following groups of explanatory variables are included in the models. Demographics: For age, we create dummies to indicate four age categories (ie, aged 55 or under, 56-64, 65-74, and 75 or older). We define these age categories considering that the majority of our respondents are aged 55 or older, and also that the retirement age in the Netherlands is 65 years. The marital status is classified into two categories of living with or without spouse or partner. For all variables, the value for 2004 is used. Socio-economic status: Individuals' educational levels are classified into four groups based on the ISCED-97 used by SHARE. Details about ISCED-97 scale can be found in Appendix 1. We also use quintiles of annual household gross income in our analysis. For these variables, the value for 2004 is used. As mentioned earlier it is expected that the type of health insurance in 2004 depends on the level of income, thus we also add the interaction between annual household gross income quintile and the type of insurance in our models. The preliminary analysis showed that including interaction terms increased the explanatory power of the models. It should be added that the eligibility criteria for the type of insurance do not depend on age. In the second wave, respondents are asked to evaluate their current health insurance coverage (as compared to what they had in the first wave) whether there is a worse or a better coverage, or no change. We take this variable as an indicator of the perceived change in health insurance status. As health insurance reform has happened in the middle of two waves of SHARE data collection, it is supposed that those variables could be influenced by health insurance reform. A more detailed description of all variables used in the present analysis is provided in Appendix 1. Analysis A binary logistic regression is used to estimate base models in 2004 as well as change models for [2004] [2005] [2006] [2007] . The set of explanatory variables used for the change models is slightly different from the base models. The change models include more explanatory variables which indicate positive or negative changes in health status and health insurance coverage in 2007. These models also include a dummy variable indicating a change in marital status between 2004 and 2007. However, due to a lack of data, we could not specify the direction of the change in marital status (if a partner is acquired or lost). In addition, these models only include a dummy for voluntary private insurance. The reason for not including the dummy variable of "no insurance" is the low number of observations. In fact, running a separate model for positive and negative change enables us to compare each change group with its corresponding no-change group (ie, those who continue unhealthy behavior for positive change and those who continue healthy behavior for negative change), while this is not possible in a multinominal approach. However, in order to get more insight into the dynamics of health-related behaviors, we also run a multinominal logistic regression with four options (ie, continue unhealthy behavior, positive change, continue healthy behavior -base category, and negative change) while comparing all options with those who continue their healthy behavior in 2007. For all independent variables, the variance inflation factor (VIF) is less than 1.5 which is acceptable. The analysis is carried out using STATA version 11.
Results
Descriptive Statistics
As Table 1 shows, in 2004 (the baseline year), the prevalence of daily smoking, excessive alcohol use and physical inactivity was 24%, 18%, and 4%, respectively. Regarding health insurance status, 60% of respondents had compulsory social insurance and 36% had a voluntary private insurance, while 4% had no insurance. In 2007, 19% of daily smokers stopped daily smoking, while 3% of non-daily smokers started doing so; 63% of excessive alcohol users stopped excessive drinking, while 4% of non-excessive alcohol users started excessive drinking and, 58% of physically inactive individuals stopped physical inactivity, while 6% of physically active respondents started physical inactivity. As the new universal health insurance coverage has been introduced on the first of January 2006, in 2007 everyone was obliged to be insured under the new system. However, when individuals are asked to compare their health insurance coverage between 2004 and 2007, 11% of respondents state that they had better health insurance coverage, while 8% report the contrary. Given the age specification of the SHARE dataset, our results refer to people aged 50 and over. Tables 2, 3 , and 4 show the regression results for our base models in 2004, as well as for positive and negative change models between 2004 and 2007, respectively. All regression models are statistically significant (see the models' chi-square in the tables) except the one for a positive change in physical inactivity. For this non-significant model, we present the best specification we could obtain. As previously noted, we also ran regressions for each model while treating "education, " "annual gross household income quintile, " and "self-perceived health" as categorical explanatory variables but because this did not change the results, we keep the models as presented in the tables. Apart from that, we used the likelihood ratio test to see whether or not analysis should be stratified based on gender. However, the test did not show statistically significant results for daily smoking and excessive alcohol use. In case of physical inactivity, a gender-stratified analysis was not possible because of the very low number of observations per gender. In addition, as a robustness check we separated out those with limitations on activity (GALI) in the regression of physical inactivity (our base model in 2004) but the results did not significantly change. Doing the same was not possible in case of positive change in physical activity in 2007 because of an insufficient number of observations. However, while leaving those with limitation on activity out from the model of negative change in physical activity (2007), the effect of age and gender on starting physical inactivity disappeared. Thus, the effect of age and gender on becoming physically inactive in 2007 (as reported in Table 4 ) seems to be mostly driven by those who have limitation on activity. Below, the regression results are summarized based on the explanatory variables.
Regression Results
Socio-demographic and Socio-economic Variables
The influence of socio-demographic variables on health behaviors can be summarized as follows based on the logistic regression results. Age: Table 2 (Table 4) . Annual gross household income quintile: As mentioned earlier, we include the interaction term between income and the type of insurance in our models which appears statistically significant for excessive alcohol use and stopping excessive alcohol use. Thus, the effect of income among those with private insurance is determined by the two corresponding odds ratios (ie, income quintile and interaction term between income quintile and having private insurance). Our results show that a one unit increase in household income quintile increases the odds of excessive alcohol use (OR = 1.34) in 2004. At the same time, one unit increase in household income quintile increases the odds of stopping excessive alcohol use (OR = 1.69) [1] . Among those with compulsory social health insurance, the effect of income quintile is not statistically significant for both health-related behaviors and change in behaviors. The results of the multinominal approach can be found in Appendix 2, with the base category of those who continue healthy behavior, show that those who are in an older age group, live with a partner, and have more education in 2004 are less likely to continue daily smoking in 2007. Women are also less likely to continue excessive alcohol use.
Health Status Variables
Our findings demonstrate that a one unit increase in selfperceived health decreases the odds of daily smoking (Table 4) 
Health Insurance Variables
As mentioned earlier, the interaction term between the type of health insurance and income quintile is statistically significant for excessive alcohol use and stopping excessive alcohol use. As a result, the effect of the type of health insurance is determined by the two corresponding odds ratios (ie, having private insurance and interaction term between income quintile and having private insurance). Thus, among the individuals at the lowest income quintile (income quintile = 1), those with voluntary private insurance rather than those with compulsory social insurance have lower odds of excessive alcohol use (OR = 0.62) in 2004 as well as lower odds of stopping excessive alcohol use between 2004 and 2007 (OR = 0.13) [2] . However, among individuals in the highest income quintile, those with private insurance rather than those with compulsory social insurance have higher odds of excessive alcohol use (OR = 1.68) in 2004, as well as higher odds of stopping excessive alcohol use (OR = 1.10) in 2007. To double check our results, we also calculated the marginal effect of the income quintile as well as the incremental effect of having private insurance on the conditional probability of the respective behavior when taking into account the interaction term (all appeared consistent with odds ratio we present). With regard to the effect of change in health insurance coverage on a change in health-related behavior, our results (Table 3) 
Discussion
Our study is one of few 33, 34 which analyzes the joint effect of socio-economic, health status, and health insurance coverage on three health-related behaviors (ie, daily smoking, excessive alcohol use, and physical inactivity) as well as the changes in these behaviors. Much research so far has solely focused on socio-economic factors and health status. [4] [5] [6] [7] [8] Most studies have examined the effect of some of these factors on only one type of unhealthy behavior. 9, [22] [23] [24] [25] Few studies have actually considered health insurance as a potential factor which due to ex-ante moral hazard can also have an effect on individuals' health-related behavior. In addition to using a comprehensive set of factors (ie, socio-economic, health status, and health insurance coverage), we exploit the same set of factors for all behaviors. This gives us the possibility to show whether and to what extent the effects of explanatory variables are consistent among different behaviors. Moreover, the panel nature of our dataset enables us to analyze how changes in health-related behavior can be related to changes in health status or health insurance coverage. However, it should be emphasized again that given the age specification of the SHARE dataset, our results refer to people aged 50 and over. It should be also noted that in order to name those above mentioned behaviors health-related behaviors, we have referred to previous literature 1 which considers those behaviors as unhealthy behaviors due to their important role in acquiring chronic diseases regardless of their potential direct effect on individuals' health status.
Indicators of Health-Related Behaviors
We find that the most consistent predictor of health-related behavior among all three behaviors is gender although it affects each behavior differently. Previous studies also find that the most common types of health-related behaviors are gender-specific, which is of interest for health promotion activities. 9, 10, 16 Although, our results regarding the socioeconomic determinants of daily smoking are compatible with previous studies, 4,9-15 we did not capture all associations found in previous studies for alcohol consumption. 10, 17 This may to a certain extent be because of the variation in the way drinking behavior is measured and reported in different studies. 11 It can also be explained by the fact that we use a wider range of factors which might pick up the effect of other socioeconomic variables. Our findings show that each health behavior has its own set of determinants. As a result, health-related behavior cannot be treated as one concept and each behavior should be considered separately. For instance, we find that men are vulnerable to smoking and excessive alcohol use, while those who are older are vulnerable to physical inactivity. These findings can provide a framework in targeting policies for health programs aimed at individuals' behavioral change towards a healthier lifestyle.
Indicators of Change in Health-Related Behavior
In our study a number of baseline factors and change events predict behavior change, but these are not consistent across all three health-related behaviors. This applies regardless of how we model the change (either using a logit or a multinominal approach). For instance, women are more likely to stop heavy drinking while, at the same time, they are also more likely to become physically inactive. In addition, living with a partner which could encourage positive change in smoking behavior and physical activity, has no such effect on changing drinking behavior. These results are also consistent with previous studies. 11, 12, 35, 36 Health-related variables seem to be the most consistent predictors of changes among all health-related behaviors. An optimal self-perceived health in baseline year (2004) encourages positive and discourages negative change in health-related behavior. While our findings imply that people with poorer self-perceived health are those who tend to undertake more unhealthy behaviors (daily smoking and physical inactivity in current analysis), there is also evidence showing the role of unhealthy behavior as a cause of poor selfperceived health. 6, 18 This indicates a limitation of our study since we are not able to establish whether poor self-perceived health is caused by smoking or vice versa. Nevertheless, we find that a deteriorated self-perceived health in the follow-up year (2007) compared to the baseline year (2004) leads individuals to quit smoking, but to start physical inactivity. For smoking, it may be due to the fact that our sample includes predominantly elderly persons and at this age, the long-term health consequences of smoking are experienced by the elderly themselves or by others of their own age, which may make them more conscious about the need to change. For physical inactivity, it may be due to individuals' lower ability for physical activity over time. This is also consistent with our results for GALI as we find that those, whose GALI changed from not-limited to limited, are more likely to become physically inactive. As mentioned earlier, the GALI measures the limitation on activity which is because of a health problem. Thus, becoming physically inactive might be a part of the normal process of aging and then could not be totally considered as a negative change in health-related behavior. Nevertheless, physical inactivity as defined by the SHARE means not even engaging in activities that require a moderate level of energy such as gardening, doing a walk, etc. It might imply a sedentary lifestyle which should raise concern given the fact that the large body of evidence points toward its role in increasing all-cause mortality. 37 On this account, even though the aging process might increase the interval of physical activity or shift it to a mildly energetic activity, it should not completely stop it. It should be noted that this interpretation is based on individual behavior. It is well-documented that social ties and supports may have a very important role to sustain or improve health behavior. 38 Some studies have shown that family support for physical activity, and household inventory for physical activity equipment have a direct effect on physical activity. 39 It is also worth noting that when we left those with limitation on activity out from the model of negative change in physical activity (2007), the effect of age and gender on starting physical inactivity disappeared. Thus, the effect of age and gender on becoming physically inactive in 2007 (as reported in Table 3 ) seems to be mostly driven by those who have limitation on activity. This shows that the dynamics of each behavior (positive or negative change) is not necessarily determined by the same factors determining the state of that behavior. In other words, factors that affect a given health-related behavior might have no association with the change in this behavior. However, our results show that when a factor has an effect, its effect is consistent among the state and dynamics of that behavior. For instance, we find that women are more likely to stop excessive alcohol use and less likely to start excessive alcohol use. Similarly, we find that those who live with a partner have more chance to quit daily smoking. Both findings are consistent with our results from the baseline year indicating that women are less likely to be excessive alcohol users and that daily smoking is less prevalent among those who live with a partner. This consistency can clearly be used to identify population groups that are most likely to have an unhealthy lifestyle. It might be argued that the change in health-related behavior might be due to some policy change. For instance, the ban on smoking would affect smoking behavior. In the Netherlands smoking has been banned in government building and public places (since 1990) and in workplace (since 2004) with the exception of the hospitality industry. However, as smoking ban in public places dates back to many years prior to 2004, it cannot be considered as a new policy change. However, given the data at hand, we are not able to grasp the effect of smoking ban in workplace on our study population. It is worth noting that starting daily smoking at older age is most probably a relapse, because previous studies has already shown that starting smoking for the first time even after the age of 25 is very unlikely. 25 Income and Health Insurance-Related Indicators We discuss here the effect of health insurance together with the effect of income, as in our study, their effects on healthrelated behaviors are dependent to each other due to the specificities of the Dutch healthcare system. We find an effect of income only among those who had private insurance in 2004. That is, being in a higher income quintile increases the odds of excessive alcohol use. Previous studies have shown that alcohol consumption is associated with higher income, 17, 40 while, in contrast, smoking is associated with lower income. 4, 9, 10, 15 However, our results should be interpreted given the specificity of private insurance in the Netherlands. As mentioned in the Background section, individuals whose annual individual gross income was higher than a certain level set by the government were not eligible for compulsory social insurance. They could voluntarily buy private insurance. However, income was not the only factor that determines the type of health insurance. Besides those who bought voluntary health insurance, private health insurance also included two other categories of individuals whose income were the same or even lower than those insured by compulsory social insurance. Public servants and elderly people with low-income had private insurance, but were in many respects more similar to people with social insurance. In other words, people with private insurance comprised a quite heterogeneous group in terms of income. This might explain why the effect of income is observed only among this group and not among those with compulsory social insurance which seems to be a more homogenous group in terms of income. At the same time, the combined effect of income and type of insurance deters us to draw a general conclusion about the effect of type of insurance. Moreover, the type of health insurance in the Netherlands in 2004 mainly referred to differences in financing and not necessarily to a difference in health insurance coverage. Nevertheless, for some health-related behavior analyzed in this study, we find that worse perceived health insurance coverage in 2007 is associated with a lower likelihood of a positive change (eg, stopping excessive alcohol use) in that year. Our results also show that those individuals, who reported that they had a better insurance coverage in 2007 than 2004, tend not to continue their unhealthy lifestyle in 2007 while those who reported that their health insurance coverage had deteriorated tend to continue their unhealthy lifestyle. These results are not supportive for the existence of ex-ante moral hazard, and even imply the contrary. Because, should ex-ante moral hazard exists, we expect that a positive change in health insurance coverage (having perceived a better coverage in 2007) leads to negative change in health behavior (eg, start smoking, excessive alcohol use or physical inactivity). However, as mentioned above, our results show the opposite. Previous studies on the effect of health insurance on health behavior have come to contradictory conclusions. Some studies show that individuals without health insurance are more likely to undertake healthy behavior than those who have social health insurance. 34 In contrast, other studies find a higher tendency for healthy behavior among privately insured people who enjoy a more generous insurance coverage. 33 Despite this contradiction in the findings of different studies, it is often noted that ex-ante moral hazard is unlikely to be a significant problem in the context of health insurance. It is because of the nature of health which is an 'irreplaceable commodity. ' Thus, a health loss is never fully insured, which means that there are always incentives for the prevention of illness. A recent study by Dave and Keastner 19 put forth an explanation why ex-ante moral hazard might not be seen as a significant problem in health insurance. They describe a direct and an indirect effect of health insurance on health behavior. They explain that health insurance on the one hand, increases the contact with physician and thus the patient will have easier access to their advice and consultation. On the other hand, health insurance may have a direct moral hazard effect on health behavior which reduces the incentive for prevention. Thus, the existence of these two offsetting effects makes a detection of a pure ex-ante moral hazard even harder. Dave and Keastner 19 show that if contacts with a medical professional are controlled for, obtaining health insurance reduces prevention and increases unhealthy behavior in the United States. Consequently, they advise policy-makers to remove copayments and annual deductible applied to visits the physician in order to encourage more contacts with medical professional. However, the explanation provided by Dave and Keastner 19 seems hardly applicable to other settings than the United States. For instance, in some European countries, no fee is applicable for visits to general practitioner (GP). 41 In addition, the healthcare system is designed to provide access to primary care where a GP plays an important role not only as a first contact for the patient, but also as a gate keeper for the healthcare system. For instance, in the Netherlands the basic package always includes visits to the GP and also the mandatory deductible does not hold for a visit to the GP. Nevertheless, the existing evidence about ex-ante moral hazard in Europe is limited and mixed, thus not convincing. Yet, it is important to notice that individually perceived change in health insurance coverage should not be interpreted as the effect of the reform. As mentioned earlier, given the data at hand, our analysis is not designed to study the effect of health insurance reform in the Netherlands. Instead, it is limited to explore factors, including health insurance, associated with an individual's choice of unhealthy behavior and the decision to change this behavior which accordingly limits a causal interpretation of the results. There are also other limitations to be acknowledged. Although an unhealthy diet is considered a rather common health-related behavior, we could not include it in our study because it has not been included in the SHARE section on health-related behaviors. The other limitation is the one that self-reported data, in general, would pose on the analysis. Also, we could not study the effect of having no insurance on changes in behavior since the change models ran very low on the number of observation for this group.
Conclusion and Policy Implications
Having exploited the same set of factors for three healthrelated behaviors and their positive or negative change, we are able to make a comparison across different health behaviors among people at age 50 or older. These findings show that a variety of factors (ie, socio-demographic, socio-economic, health status, and health insurance coverage) are associated with health-related behaviors but not in a consistent way across all behaviors. Moreover, the dynamics of a health-related behavior and the state of that behavior are not necessarily associated with the same factors. Therefore, health-related behavior could not be treated as one concept and each behavior should rather be considered separately. Thus, our results provide inputs to target policies towards individuals in need of lifestyle change. More effort is needed to target men and affluent people to quit smoking and excessive alcohol use, as well as women and the elderly to become physically more active. The combined effect of income and type of insurance, which is one specification of Dutch health insurance system in 2004, deters us to see the effect of type of insurance. However, we find that better perceived health insurance coverage is associated with a healthier lifestyle which is not compatible with an ex-ante moral hazard interpretation. It suggests that what we have found is not compatible with ex-ante moral hazard interpretation. Thus, policy-makers should not be so worried that insurance coverage for preventive services and facilities which make preventive activities more feasible, would lead to less prevention. Therefore, subsidizing primary prevention and providing financial incentive to engaging individual in healthier lifestyle can be recommended. Future research should be designed to identify a causal effect of health insurance on health behavior in different countries, accounting, at the same time, for the context of each country to separate the effect of institutions from the pure effect of insurance.
Endnotes [1] Let β 1 , β 2 , and β 12 denote the coefficients related to annual gross household income quintile, private insurance, and the interaction term, respectively. Then, the odds ratio of respective dependent variable for one unit change in income quintile is calculated by e β1 *e β12 among those with private health insurance. Having substituted odds ratio from Tables 2-4 we get the odds ratio for respective behavior as presented in the text, that are: 1.34 (1.05*1.28) and 1.69 (1*1.69) for excessive alcohol use, and stopping excessive alcohol use, respectively. However, the corresponding odds ratio for those with compulsory social insurance is e β1 which is the odds ratio of respective behavior for annual gross household income quintile as presented in Tables 2-4. [2] Using the same denotation as previous footnote, the difference between the odds ratio of respective behavior for those with private insurance and those with compulsory social insurance is calculated by e β2 *e β12*income quintile . Thus, in the lowest income quintile (income quintile = 1), having substituted respective odds ratio from the Tables 2-4 we will get the odds ratio presented in the text, that are: 0.62 (0.49*1.28^1) for excessive alcohols as well as 0.13 (0.08*1.69^1) for stopping excessive alcohol use. To get the respective odds ratio in the highest income quintile (income quintile = 5) as presented in the text, the number 1 should be replace by 5.
Variables and Coding Used in the Analysis
Original Variables in the SHARE Dataset Variable Description
Dependent variable
Current daily smoking 0 = No 1 = Yes
BR001&BR002
This variable indicates whether the participant is daily smoker. Participants were first asked if they had ever smoked cigarettes, cigars, cigarillos or a pipe daily for a period of at least one year. If they replied in the affirmative, they were asked whether or not they smoked at present time. Respondents who answered "Yes" to both questions are classified as current daily smoker.
Excessive alcohol use 0 = No 1 = Yes
DRINKIN2
This variable indicates the cases of heavy drinking defined by SHARE as drinking more than two glasses of any of the three main drinks (ie, beer, wine, hard liquor) almost every day or five/six days a week. The variable is constructed by SHARE based on variables BR011, BR012, and BR013. These variables contain information on the frequency of drinking more than two glasses of beer, wine and hard liquor, respectively. To collect data for variable BR011, the following question was asked: "During the last 6 months, how often have you had more than two glasses or cans of beer or cider in a single day?" The following response options were given: 1. Almost every day; 2. Five or six days a week; 3. Three or four days a week; 4. Once or twice a week; 5. Once or twice a month; 6. Less than once a month; 7. Not at all in the last 6 months. The framing of the questions and response categories for variables BR012 and BR013 were analogous. It is generated by SHARE and includes all source of income for each individual in the household (i.e. income from employment and self-employment, all types of pensions, income from rent) and also other sources of income at a household level (i.e. household interest income from bank accounts, bonds, or mutual funds). We use the quintile of this variable in our model as independent variable. 
Physical inactivity
